gated.
The Because the solubility of L-proline is higher than that of KCl or NaCl, the surface of the spray-dried particles was crystalline and porous. Because the solubility of L-tryptophan is lower than that of KCl or NaCl, the surface of the particles was smooth and not porous. During the preservation test, the powder with L-proline caked but the powder with Ltryptophan did not.
Diagrams of cross-sections of particles KCl, NaCl and L-proline mixture or KCl, NaCl and L-tryptophan mixture (Fig.5 ) may help to explain the reason for this phenomenon. The surface of the former was covered with KCl and NaCl, and it caked easily. The surface of the latter was covered with L-tryptophan, and it did not cake In general, the vapor pressure of water rises as the atmospheric temperature rises, and moisture escapes in vapor from the surface of particlee8). As a particle dries, the moisture moves from the inside to the surface9),10). van ARSDEL et a1. 11) reported that dissolved substances move from the outside to the inside as drying progresses.
In addition, when a particle dries, a concentration gradient is generated between the outside and the center, which is still wet, and substances diffuse from the outside to the inside. For these reasons, in a spray-dried powder, the outer layer was probably made of the most insoluble substance and the inner layer was made of substances with higher solubility. Figure 6 is a SEM micrograph of spray-dried On the other hand, there were KCl, NaCl and L-alanine on the surface of the particles, the Amino acids of group D were more insoluble than KCl and NaCl and had hydrophobic functional groups. When added to a mixture of KCl and NaCl and spray-dried, they were most effective in preventing caking in high humidity. Thus, it was possible to prepare a stable KCl-NaCl powder by the addition of an amino acid that was less soluble than KCl and NaCl and that had hydrophobic functional groups. Such a powder would be useful in the food 
